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Table 1. Measuring index of epinasty trait in potato and tomato plants infected with Ralstonia solanacearum

bacteria isolated from Hamedan province.

Description of symptoms

Scale

No symptoms
In the upper leaves

In 2-3 leaves

In 4 leaves or more
dead (completely withered)

1

2
3
4
5
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Table 2. Measurement index of freshness trait in potato and tomato plants infected with Ralstonia solanacearum

bacteria isolated from Hamadan province.

Description of symptoms

Scale

weak
average
good

very good
great
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Table 3. Measurement index of wilting trait in potato and tomato plants infected with Ralstonia solanacearum

bacteria isolated from Hamadan province.

Description of symptoms

Scale

no wilting (witness)

weak

average

good

dead (completely withered)

1
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Fig. 1. Hypersensitivity test in tobacco plants (right side) and pathogenicity on geranium leaves (left side) caused
by injection of the suspension of Ralstonia solanacearum strains isolated from Hamadan potato tubers.

pathogenic spot on geranium plant.
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Fig. 2. The average spots caused by injecting a suspension of Ralstonia solanacearum strains into the geranium

plant.
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Table 1. Phenotypic characteristics of Ralstonia solanacearum strains isolated from Hamedan potato tubers.

Number and reaction of strains. Test
NT60 NT58 NTS57 NT53 NT52 NT23 NT19 NT15 NT10
+ + + + - + o+ +  —- oxidase
— - - - - - - - KOH
+ + o+ o+ o+ o+ o+ o+ 4+ Catalase
+ 4+ o+ o+ - o+ - 4+ o+ o+ gelatin
- - - - - - -+ o+ starch
aerobics O/F
- - - - - -+ 4+ Growth at
41 degrees
Celsius
+ + + + + o+ o+ o+ o+ 4 salt 2%
+ + 4+ o+ 4+ o+ o+ o+ o+ o+ salt 4%
+ + - - - - + + o+ 4+ salt 5%
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+ o+ o+ o+ + o+ o+ o+ o+ 4 Sorbitol
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Fig. 3. Potato and tomato plants infected with Ralstonia solanacearum. (A) Potato and tomato plants
infected with R. solanacearum bacteria while drying. B, D, and E potato plants. C, F, and G tomato
plants.
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Table 5. Variance analysis of traits measured on potato plants infected with Ralstonia solanacearum
bacteria in the greenhouse.

Mean square of different traits

Dry

Fresh Fresh

Ste

Low ; - Root - - root
) wil  Fre  epi er Aeri weigh and Stem Root  weigh  weight m fres Degree

Stem clawing iin  shn  nas  bod al t of tuber d dry t of of fres h s of Source of
strength power y lengt the ry weigh the roots h . freedo change

ess ty lengt dry weight . wei

h h whole weight t whole and wei ht m
plant 9 plant tubers ght 9
226
0/0009™  0/37" %’é %’n‘? %f st 5%’55 111;‘5’9 olog=  ojpazs 0001 3;)(52“2’ 00z 52 ggﬁs 2 Block
lns

275 808

« 0/1 0/2 0/2 22/6 124/ 1052/ " ok o 5980/ o « .
ns

0/21 0/11 gns g 3 ons 49" 56 0/08 0/055 0/11 53" 0/044 (él*l /4*2 10 strain

0/0 0/1 0/0 10/8 376 1328/ 659 127
0/07 0/13 9 4 85 4 1 55/57 0/029 0/011 0/012 82 0/01 161 182 20 Test error
Coefficien
16/ 24/ 15/  15/3 13/ 12/ tof
14/85 20/38 61 06 85 3 7143 17/67 12/28 9/15 10/99  12/96 4/95 27 82 variation
(%)

ns, *and** are similarity and dissimilarity respectively at five percent and one percent probability levels
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Table 6. Grouping of average traits measured in potato plants infected with Ralstonia solanacearum
bacteria in greenhouse.

Dry Root and Fresh weight Fresh
weight of Stem dry Root dry 9 weight of Stem fresh root fresh .
tuber dry - - of the whole - . strain
the whole weight weight weight lant roots and weight weight
plant Y P tubers
25/33de 20bc 13c 12/67abc 288/67abcd 288/67cd 202/67ab 93ab 0
44c 32/67ab 13/33c 18/67a 238/67cde 152a 224ab 83/67bc 10
38cd 25/33bc 12cd 4/67d 291/33abc 291/33ab 187/33bc 112/33a 15
34/67cd 26/67bc 14/67hc 14ab 320a 72d 193/33ab 105/33ab 19
34/67cd 30/33abc 16/67abc 8bc 311/33ab 121/33abc 208ab 62d 23
20e 14/67c 8d 4/67d 207/33e 87/67cd 140d 65/33cd 50
34/67cd 26/67abc 10/67cd 10bc 298/67abc 150/33a 174/67bcd 71/33cd 52
81/33a 54/67a l4c 8c 250bcde 96bcd 146¢d 96/97ab 53
27/33de 15/33c 12cd 12/67abc 329/33a 134/67abc 238/67a 100/67ab 57
60/67b 22/67bc 22/67ab 11bc 222/67de 94bcd 203/33ab 84/67bc 58
63/33b 38ab 24/33a 12bc 336/67a 159/33a 210/67ab 94/67ab 60
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Fig. 5. The effect of isolated Ralstonia solanacearum from potato tubers in Hamedan on potato plant epinasty.
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Abstract

One of the most devastating potato diseases in Hamadan province is bacterial wilt caused by Ralstonia
solanacearum. The production of extracellular polysaccharide is the most important pathogenic factor of this
bacterium. To investigate the heterogeneity of pathogenicity among pathogenic strains of bacteria, plant samples
suspected of contamination were collected from the potato growing areas of the province. In the laboratory,
bacterial strains of R. solanacearum were isolated from infected potato samples on Nutrient Agar (NA)
containing tri-phenyl tetrazolium chloride (TTC). Screening of isolated bacteria was done based on colony
appearance on TTC culture medium, hypersensitivity reaction on tobacco & tyrosinase activity. A total of 63
bacterial strains were selected & their critical phenotype were characterized. To select representatives of
bacterial strains for greenhouse experiment, hypersensitivity reaction on tobacco and pathogenicity on potato and
geranium were investigated for all strains. The pattern of bacterial cell soluble proteins electrophoresed in
polyacrylamide gel was investigated. Results showed that most of the strains showed hypersensitive reaction on
tobacco & they were pathogenic on potato & geranium. In a separate experiment, bacterial strains were grouped
based on the severity of pathogenicity on geranium leaves & the obtained data were analyzed with SAS
software. Finally, based on the appearance & phenotypic characteristics of bacterial strains, the pattern of
electrophoresed cell soluble proteins, pathogenicity in geranium & hypersensitivity reaction on tobacco, 10
representative strains were selected to investigate the heterogeneity of pathogenicity on potato and tomato in
greenhouse. In greenhouse conditions, the variation of pathogenicity among the selected strains on potato &
tomato was investigated in a randomized complete block design with three replicates. Results showed that the
tested strains were heterogeneous in terms of pathogenicity in both potato & tomato plants and showed
significant differences. In some cases, tested strains were up to five statistical groups based on the effect on plant
growth factors such as epinasty, plant total weight, wet and dry weight of upper parts & roots. This important
finding can clarify our point of view on the control of bacterial wilt disease of these two very important products
based on the use of resistant or tolerant cultivars & integrated control and open a new window for us to efficient
control of the disease.
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